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shells of energy surrounding, at relatively great distances, some-
thing that is very highly concentrated. The facts which \ve have
reviewed, together with a wealth of other evidence obtained
through spectroscopic studies of x-rays and light, show that much
very clearly; but to try for a concrete picture of something in which
matter itself seems to dissolve into energy, and vice versa, is to
attempt the impossible. When we reach the core of physical
reality, the truth is presented in mathematical equations, not pic-
tured.
But the existence of a concentrated nucleus far inside the outer
portion of the space which an atom occupies cannot be doubted.
Experiment has shown this in a striking manner. Rutherford has
shot alpha particles through thin gold foil and observed the di-
rections in which they emerge. Most of them go straight through,
confirming the idea that the atoms which they penetrate are
largely empty space; but occasionally one is deflected through a
wide angle, showing that it has passed very close to the concen-
trated nucleus. The frequency with which this occurs permits of
calculations of the relative sizes of nuclei and whole atoms. Im-
agine having to do sharpshooting to strike matter in solid gold!
There is a relatively dense nucleus of protons, positively charged,
at the center of an atom; and around this, at relatively great dis-
tances, are electrons. These electrons are often called planetary
electrons, by analogy with the solar system; but as we have seen,
the word should not be taken literally. Extra-nuclear is a better
term. The number of extra-nuclear electrons is the atomic num-
ber of the element; and the atomic weight, relative to hydrogen,
is the number of protons which compose the nucleus. Since the
hydrogen atom is the lightest and simplest of all, containing one
proton and one extra-nuclear electron, and since the nuclei of all
other atoms consist of multiples of protons, the atomic weight of